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TITLE OF THE INVENTION 

3D MODEL RETRIEVAL METHOD AND SYSTEM 
CROSS-REFERENCE TO RELATED APPLICATIONS 
5 This application is based upon and claims the benefit of priority from 

the prior Japanese Patent Applications No. 2003-58313, filed March 5, 2003; and 
No. 2004-35917, filed February 13, 2004, the entire contents of both of which 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 

2. Description of the Related Art 
mmt^—^izmVXh. »^©CADf-^tCM> $5fo<D = &7C*7*~y^P b 

$Lt^ ms^mmm. mm • m^a^^A^y'^^^ NT-^fbti-sfy^ 
)vr-ts^^m. ^/uizmmt£tLT^z> 0 ^n^^-^^mM^-^x^r) . ^- 

zwjiou^mz^z.&^K, mxfe&ffim%mznT^z> 0 mm*?^^? bvtkm, 

minis, z\n^(Dmmmxm&^nz>^&7x:^2 bji^mmvrzmm^mm^<mm 

25 &WLmiz&z>mm*7z?*t7 btkmxte. ®.mm&. tkmmmtvx^M-r&ib 

o)\z3mmzm^-7¥^>7 b*m%.-?z> 0 ttt, zwrnrntsntt^^x.? b<D%? 

30 m?-? £Mfo<DffiF a mf&t&7 : —?'<>--x\z&mis, »ft£tftfR"r*S'X 



r 
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T&hmmznT^Zo m*.^ us 2002/0004710 ai izit, #d^>a*^ti§j&£ 

BRIEF SUMMARY OF THE INVENTION 

20 )liKDmmm^Wmr^Z\^; and ±fS^tB^tlfc»^^*^^T^^^^-r^ 

*^bj©^2©mi^^ot, iiw$nfcH^^^;i/^?)^m-r^#a©4tm 
30 ^ATt^Mz^&nz&ftmmnnwLm* x.&m&&ftmmm<DMm&mm<D : r-*& 



gB; and ±.umum%^mzx^xw^nrzmumzm^xm.mm^nm^^^o 

10 tE^£nfcH^^>(;iM<K&H:^ 

□ tfmu^fk ; ±ib# ^ □ ymu^&xmm*- 1 vxm^z nfc±fEH#^er;w^ 
15 ^-^M^-^^t^; mmzmti<x^-?^-x\zm^nrz±m^A7t^'r 

nrc±tmmMm(D^mm<Dwmm^-^j^zs^mmmm(Dmm^mm^-^^. ±ie 

^^#m*^-^^##©^^oT^#^nfc±HE^^-©^^CD#m*^- 
20 ^sra^m^^Mtt'lt^-^ch, ttmmLX. ±IE^m^©H^7t;^^;i/<h± 
IE^^-©H^^^;W<h©MM^^^ttiT^fci6cDM^ta^; and ±IE^MS 

nm^mz^^xwrn^nr^mmm^m^xmrn^^m^T^rc^com^mo 

Advantages of the invention will be set forth in the description which 
follows, and in part will be obvious from the description, or may be learned by 
25 practice of the invention. Advantages of the invention may be realized and 

obtained by means of the instrumentalities and combinations particularly pointed 
out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
The accompanying drawings, which are incorporated in and constitute a 
30 part of the specification, illustrate embodiments of the invention, and together 
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with the general description given above and the detailed description of the 
embodiments given below, serve to explain the principles of the invention. 

fig. i *mw<DnimffiMiz&%^Att7 : )mmxmj&z£isXT&&Mm 

5 FIG. 2tt, H&TnEMK^-^MSr^TST&O; 

FIG. 3tt, »#g*ro©8rateW«&^BT&t); 

FIG. 4tt, 'f>f l J7'>5al/-'>3 ><£>^Jf!£^TI3T < & D ; 

FIG. 5 14, H*gBT?T-r^A<£il^T^I^© hit>^ , ;i/©*^SI€r^ 
THITabO ; 

10 FIG. 6 14, -^ODlz-rT^ Mt>^;P0D^iit^^-T^^^ >K^*^-TElTab 

FIG. 7 14, «<BWftjS«ia©#lg*^-rBIT& 0 ; 

FIG. 8 14, tft5SIS**^"rs^>f > ; 

FIG. 9 14, H^^5 ? -^©^#|Elfe^©#jli^^-rBI'rfeD ; 

15 FIG. 10 14, ^ili®<hH^^^-^<hcD^M^^^-r0TafeD ; 

FIG. 11 14, ^^-^bT^^n/rH^^E^I/CD^^IiM^CD^Jii*^ 
-THITfeO ; 

FIG. 12 14, *»M0^2^MMfc*ViT^Uy^te«0*fc:^S***#*E-r 

20 FIG. 13 14, ^^©^J^-TEITa&O; 

fig. 14 14, *m£<Dm3nMwiz&tf&fom*—t&m&&&^m--e$>K) 
fig. &mmm<Dm^M&^-?mT*&v)\ 

FIG. 16A 14, H-7C7htcffiBUfcHaH4«****"r*^y*a^Ufc«^© 
25 tHTfftO; 

FIG. 16B 14, ^B^aSbfeTOttM^^T-S^^il^bfe^^MBtt 
if ^<A^#I£^TEIT& D ; 

FIG. 17 14, ^^fc^^$n^VigP^M^*lttWr«)fe«6©7|c«jgtx-^ 
7*-7<> h£^f ET&O ; 
30 FIG. 18 14, =^*x^«tH«UfeVi1lif«JcaBbfcH3ittfil***^*r 
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FIG. 19 te, *5fiW©»5*Jfi«TffifflT*ttlR+— H^TC^^tlftlR^jRH 

FIG. 20 te, ^^-H^^E^KDMig'ttltfg^^-rHT^D; 
5 FIG. 21 «, ^^-tC^{K^H^^x;i/©^m#JiS^^-rEI-e^O ; 

FIG. 22 tt, 6 il^jCfctt^^^giR^i^lH^TC^ 

FIG. 23 te, *%BJ(7)m7^^J^^^H^ ; E^;^^^^^S/7.7"A^ii 

10 FIG. 24 te, H^CtgJBjR^— ?<DM&^-?m-(:foK> ; 

FIG. 25 te, ^MO^JliSr^TEITabO ; and 
FIG. 26 tt, il+-M^^it0Tfel)o 

DETAILED DESCRIPTION OF THE INVENTION 

15 [11WJ] 

FIG. 1 tC^T=fc^C, ^BJ^^l^WJ^^^H^TC^E^I/^^^iW^T; 
^A^jgfflL^:H^-r >7 L UTS^^a.U— ya>yXfAH ATM 10, 5^5 a. U— 
*>3>8B 20, RZSmtlffl 30 a>£«tfiJcSnTV>5. ±f2A7^ 10 S.^tB*gB 

30 te, '>5al/->3 >SB 20 CglUTl^, £n e> A77§B 10 Si^m^SB 30 te, - 
20 j^M^3i>lf^-^S/X^A^^^^+-^-H\ V<^X, T^^yK^btl^. 

±IHy5aU-ya 20 te, f-^^-X 2U #^D^3t&g& 22, fi 
mW> 23, &fftg& 24, iRtf&ffi*§Jll^g& 25 SWIT^S. t'-^-X 21 
D^a&8B 22 RrMftlRffi 24 l:gilT^5. ElMM 24 tc&^Tte, :*:/>*x£ 

25 So £©5^— X 21 fete, >(>^)T<DV^7VVV>7)Vifi&m&.&i-£nx^ 

^p^&jRgp 22, mmm 23, 24, srmmjsg^^^^ 25 m^^d^a 
©#*trc^sn*j&«, pg'jic#ffliHiss^^^Tfc^^ 0 s^, fc^n^atRss 22, 

HUSK 23, &i?gB24, Rrflft**g**jjH»25 ^n^ifS^OttffcfCJKIftU 
30 sm#T^T^5oLU— i^a >gB20 £flJ&LT : b&^o 
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*0j^*fc4o^T, mm mums it. ^ATt^Mzni^xw-mmt^ 

mgffiH#:S$4MDc7)^-^>hkX h^^A^Oo fit, ±fEJg'f4tif $Bte, U< 

mm rffiftmmrfioimm&mm} it. =&K^)i\zmi£Lrci$ftmm<DMWiM%.z£/x 
imvk&te&mm&zmTo z\z\x. m^wmit. m(DW>ftmmt&^mmzt&z>z\£ 

z\nizmmznz>b<D-cizu^ 0 

^ss^^^^nT*5D> ?w#*«^§- ioi~i09 -e^bfc^(D-e$>^o £ 
n^^g^ 101-109 ^n@tt)£WfcT-^-es^, 

15 £fc, ^(D-f >f'J7f-^ 100 FIG. 3 IC^f J: 5 ^n^^^KcoM 

no ^tui^o -cDMjg'fttM no &ffiftmm<DM&m&&mmik 

101-109 <Dr«'[4w#B^ ^^=t5^7tc^it^^$n^t)(7)Ttt^<, 
20 ffiftmm^mmmvi-y'VT^&if^ymh^ts* 

£fc, _tf2#^n^»^22 tt, mMU 23 tiibtl^. tfcf^ 24 £§ 
Sg& 23 25 CiiLTt^. tkmmgk^M. 25 te, £SiilB& 23 \Z& 

25 *mmmm(D{ / Em&mw-rz> e $H^>T , J7y5ak->a> 

v-X^-A^^^-T >f , J7y5ak-y3 ><£>#MM£ FIG. 4 (l^t„ X^^^SIOIT 

ii©H7 f ) hit>y;i/^— 21 ftiz&mztiT^&o u^rv h 

30 1t>'7°;i/C031^^E- H(7)^-V7,^l/-r*^^ff oZ\t\Z^fQ. D-AM^tltf^xy 



- 7 - 

-f rto u-r 7^ h fo<Dj%m<D&m\z^<Dt^zwuzntz.'r-7)v* h ^ ^ ^& h o y 

WfcJj&UzWtfetsn&o Z\(Dt%, MAH H^7cM^^®±(7DIE5t^a^^-^;i/ 

>X^>H^MbT I) yi^nt, MjStttt^ >FWP§^ 

TOKj /^>£*¥T£i:T, f-^i:^>X^>Ki:^iI#tte.n, r^-^ 

fctt^— ^Pty h^&tK ^>7^>Foifililif-^H:y h^5„ 

7s*rVJ S102 Ttt, ffilftBE 23 Kii^nfc W 7 V h^^JV^htiZ. p$M(D 

Ct*«Tf€?a. fi^BS 23 TT-T ^A£jg^£l£©:g?]M*S8£ FIG. 5{C^To 
> K 1 ^ 201 ±HHX^^y S101 TMiRLfcWT 1 ^ h+>->:7 0 ;l/ 202 j^H&tc^ 

30 Jl/ilT^$tlT^I). l/^TT^ V&y~?)\/ 202 teu FIG. 6 > K# 203 \Ztk 
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T«fc5fc*fllig£WbT^* (Z\<DO^ 203 te^TS cfc5ft3§^C^£n«5 1> 

ii^tt^sn^vi) o teffl#a*> ^©wt^ hit >y;w 202^07^7- 

A, MAS "flHPB" 204 ±T*7tfX£iMJ K7^7 h1f>7> 202 © 

BK^B*T»« "ffi^B" 204 ^SITOd:UT^iI^$n5. "«f 
5 ?B" 204 £H5ttT*»J «^><>K^ 203 tC^-T7|cfl|jg©|5getc:fi£oT. 

"Jft&izy h" 205 fcfc*. "JftJg-fcy h" 205 Kl^tlS 

g^^tlSo ffiJB##, MK^ttT '1?B" 204 SiMJy^bfc*^ ^-Y>F^ 

203 ic^-r*«ije©PiJS^oT, Mra^m "?w 206 \zt*.z> 0 z.<d&o\z. « 

*mmmiz&\,*x. mm mm^i ^ATt^jv^mm^izmm-r 
&m9i&ft&mz><&7FV. ^tisw&wg<m7f;-?z>^&, temvi&ftotfim&m&vft 

20 ^^bfc7-T^A(D^^SiJ<D7'f5 : -A^#ffiT^)^, fiP^, ^'Jy 

?isrz&mfrzmm&Tzisr£mzz\<Dmm\zmm-tz> 3#3t*7i?*# h 
z>ftMifi&&'?z>m&w$>z>o ^(D&oum&iziz, fflftmj&z^Ty^ > 203 # 

ffi^gB 30 ©f^X7°Kt:I^^n§o >F^ 203 ftSBfcfciu U^TVhV 

25 ^y^vrcy^^ARzsmiz^T^r^^^^mtimii'r^mm^/\^9^ F^n^o 

V4 > K£ 201 U ymitCiO, jSiRT3SB#g*£ 

^i-^)^i^T#^o &:fc, FIG. 6 £>^>K^ 203 ^T^it^^^te. 
"ffi^B" 204 ±~Cl7Vy?Vfcm&<Dh(DT?&Z> 0 Z\<D££. "ttf^B" 204 ©IMC 
tt "7D-iJ>^" 207 i©2^^tt5*i^/W7'f F£*IT 

30 Vi^.„ 
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±ES<BHft#tt, *t^SB 24 TlI$n§o M$0®lXr7^ FIG. 7 
ic^i"o Xr>y^ S200 3pjffl#*«, MtStTJl/SiiliP it^trJV© 

jiiR£ff5o S201 Tftt, ^^-<h^ofcH^7C^E^;K7)^S^^^i- 

10 21 ii^im Z<D7s7-vZf S20UcfcJu 

IttJ^UTMMlOM^lT5Igfe^*tlT^-5„ 7.7-^7 S202 *t?tt, 

&tr. eKD7.^^ys202 t'-^^-x 21 ft\zwmt£tir^m.m&&M2 

7s7-v~7 S203 ±EX^y:/ S201 lOS^'rvT' S202 

l^m-rSo :/ S204 ±IBX^^yS203 T^ffiUfc^^^S^^T#H^ 

25 7c^;i/<D^^^v-hb, mm^miivx^m^Mm^ 25 ^itt^o 

^mmmm^ 25 -m, fig. 8 iz^-r^^iz. mmmmizv-bznrctkmm 

WzZ^&TU^Jlt bTtti^SB 30 ©T^X^KtO^ >K£ 208 -C^f*. 
30 H^tc^E^W^ ^^SI¥mUfcgB^m 209 75M211^3StilS^$nfct«tfi8fc^:oT 
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209 7bm 211 lc:&j£$nfcJSt£tiNB 212 7?>S 214 ^$tlT^§. 3£S33t^<Z)3r 
flUtfe*^ > F-^ 208 ^Ti^c, ^fS^^i^^^g^^^BJtc^ 

mm&mmisrcvtm-v. ^mmmm^u^^mm^mh^mizt^^om^x^^o 
z.<D&Mi&7K<Dfr$>\zfto. =&Km^-?<Dmm®mjjm<D^m&. fig. 9 
(c^To ^mmt^'A^M^-? £(Dmmm&z fig. io{c^-r„ 

7° S301 -m, ^!SSl^^T&3gG#gii<2^i>JffiII "P" ^tt^T^o Xf<^ 

10 S302 -m, a^^tJ&sH^Tc^^-^^o^^jass "c" swim- a. X 

S303 Xte. ±ffiML&+'C>jaS* "C" £ =^7C^±^SHHETS. 
Wf5oTt^^gtt^<, tMLJI *5 £ jfeftff; »c =t 0 §£#1f $B * 3 A & ±T 

15 mMt^mmmnm "q" visits, zwmnmmnm "q" s^iii®©^ 

^ "S" 7&>£tfcS^-<h&£ = &7n^5^©jas&m "MO" ^tIfef5f^fflS;J$0 3ff 

^^ii^r^o iK&agjn, H^Tc^^-^offis^ "mi" «, mm^r-tmcm 

mzUZ>. mz, "C" £*<fr<hLT, "Ml" GDHiEfft 1 1 1 IhJ D \ZEL 

20 ^Tc^^-^^niteTs. Mim "s" ±n*<D*fomm "p" ozmm&m 

>b*:%<f3iZ>mmz-?z> 0 z\z\x\ ziS5Sfe^t< , rsifitLTH, iis©^ 

^^<5t>oT*o, mz&^ishzmm&m^zmfeTz&mzfc^* x, y, z 

Xf<^ S304 Ttt, 3fiW*^*T* * 8B#5*a*«» t & & <fc o ^AjtM 

vtT-p&Yff&m-tZo Tst-v-j S305 x\%, mm^MMx$>^^mm<k^h^ 
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S306 T\ W\<Dffift^miZlttLT^-t<Dmm&fto * * = ^7C>r >f'J7->5aI/- 
ya>yX7AtH H^g$©gig& 1 0 0 7c±\ZRz.f3L^Wm\ZTZ> B 

x^y7°sm(D'&, nz$XTv7°sm^mr). fig. 8 208 

^nT^^H^TC^^l/CD^m^^ FIG. 5 <£>^>F^7 201 -vJ&D&fril ch^T#3o 
I^>f'J7K 7^7 h^^T^ST7s^^yS102 £7^;/ :/ S103 <h 

FIG. 1 £ffl^TH£Hj-r£;i£7^-e^;5 0 gp^ A* SB 10 X^i?x.Z Vr—^<DXil 

±15^^ 24 x%\&i*nTz.mw. f ,~ f „ (DMrnxfov. tkmitno^—? 

20 ^-X 21 iftCD^-Zm I ,~ I N (DNm&&£ LT, #m*ff ?U F £^T© «k 5 teiC 
(1) £-T£o 

F '■ '■ 

F = j ' j ■•• (1 ) 

F F 

F F 

25 Z = f, w j-(Kj-( F <u- F ~j»- r j - (2) 
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Z\(D^ (2) \Z$>^X. kj &m~?Z>Z\h\Z£D. &&WLm*JEM<k2ntih(D£tii-oT 



U^y^lMD (x) ^rnXLTz^O)^ (3) T&£ 0 



(3) 



D(x) = 



' x \x\ < d 



(d mmmwumzfesbz) 



[d \x\ > d 

10 Vp, q (p=#q) , i p-L i q 
i n 

F =—YF 
1 N 

P L-j v JP P' 

15 k p =±- 

^m^zhjitf. ±ttt (2) (3) m^n^tt, ^^x^b 

Sim «=|/W«| 

20 tll-Ct^f, S im(p, g) ^/Jx$v^5if^^'l4^iSV^i^7^^ 0 ^—^-7.1*) 

^^^25 fCckD, mmm<D)miz7i-7*i;x.s7 ho&^wtL&ft^, m^zQizm^T 

3 z. h \z cfc D ^jf^B^^^f x. & , 

25 ±f2:£ (1) T^$n^>ff^J(7)^g^ttX^^-»Tfe^^\ 5tii£nfc 
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-T^o IPtE>, (F PQl) F PQ2 , F p „ x ) ^tXh^7A« h;i4^T-&&« 



10 x-^-X 21 ^^^nTV^H^^E^;i/^bT^WtC^/j:-r >f'J7 

t b TiiiiT ^ mi i , &7»#gs t u ti^t ^ to ^ #Wc£ /t #> t & ^ o 

— *H»J^jifflLfcH^-r >7U7v^rLU-v 3 >->7;7ATii, FIG. 6 <D 
^ > 203 tc^T H^^7;i/i-^i6^$nTV^^S^cDH»1*$g 

20 no iz&-3^x. w>mttM.hLT0)m>ftmm$:mm-rz> o mis. ^ATt^wzmfez 
nz>a 
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FIG. 6 (DV^OYO 203 fC^T^ H^t^fc^KSSftTViSffl^B*© 

wvmzft&'fzffiftmmh'S&T, fig. 6 \z^&o\zV4 >w 203 c/w^h 

> 203 ^^-r^)^S^©g5S't4^Sr?iJfflT^)C<h^ctO, &%lzm^-?Z> 
Z\£tf-^&:Z>o tfcm^-^fi^T^J^ FIG. 5 <D^>h*C 201 cdH&tu^ 

15 ^iT^U'^tm FIG. 6 ®^>F-5 203 fete, 5 ^) v Z &WJkT$mz^tet Z> 

^ilbT^S. FIG. 6 CD "«f^B" 204 U "jSSHry h" 205 K^ru f! 

fMftC^oTl^o i^T, FIG. 5 ©^w>h*r> 201 WrA "ffiT 

20 B" 204 ££"J ^ >F^ 203 "ffi^B" 204 £^trSB#S 

m&ffc-rzo z\(d^\z£V), &mmu&m?^w>ft&m*:mw!,\zfcmvzz>o * 
z\o)rz#>. mmmte, mmmMfrzmm£mmznr£ffift^m&mmzmmx°%z> 0 . £ 

fc, ^HMM^jlfflUfcH^7C^>7 : -UT->^a.l/ — v-a >~>7^A«U FIG. 8 <D£o 
30 {^m^(7DH^^^;i/<h^^^S^©M'l41f^t^l^B#{c^-r^o 
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10 ^(D^m&zLnzfrz&Mizwtfe-e^&a 
im 2 mmmi 

mz. *5£W(Dm2mffiM*m.w?z>o *i2Wj©i^s^ffl 

*^WJT«, MBR 23 TWim*- iLT^^nfcH^TJUl FIG. 11 
tC^-TJ:e>^¥)liT^^M^^ff X^^7°S401 »-iLT^TL 

uniiMUT, mm*-fi^&K^)i(D-m>tt-i:&&m£>izte, S402 

25 =fcoT> ^^-(DH^ ; &T ; ;i/«0J^)<^^$n^)o Sfc, TsT-v-f S403 TWu = 

30 (Dmm^nmmzmv, i%mtTz> 0 zwwmTit, =xtt^)i±mmc<m^z 
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S402 S404 ^iOItc CCD^DilU^ckoT, «^a®±T«, Ifcf^-^&M 
5 3„ ^i^^^fiU;c3li^Tll FIG. 11 RtK±f2X^^yT^^-^ 

friz. fig. 12 *m>x, v ? faw<Dmzw>ftmmf)m&^ %n<Difcm*-- 
m^mfc tmm*-&mm^h<DyFm zmw-rzo x^y? ssoi -eia, ^u^^s 

<inf'^bT> ^ U 7 ^fii0ftC^gi^fitl>i^{:(i, X^^yS502 

S503 Til, Mm^r-T^^^gsoBjs^iS<-r^o fins, wm*M<-rz> 
z\t\z£^T, ^m^—(D^A^ : E'T)vmn^<^^n^ a x^yzf S504 t* 

^bfc^^^^P^T^o T.^rvZf S505 Til. rslg^©^>f ^ >^T\ MtC 

20 *-£??tsu n^iTt^o 

CinKfclU 9 v 2 m'rfrtiT^tz^m^ZU, X^-/:/S506 T\ i^tsh 
^^^^(DB^^^TOfiifcMb, i^M^T^o Z\<DVtmxte. ^ATt^flV^W 
^IMD<S^$n, $?f^-«^P£nTV>&(^ 0 fit, m.<X'ryy° S507 T\ 

m^r-^^^^M*j:Dfe-^^(D^^m^<i:^s-r§o z\o)m. m&(Dfflftm 

M^±fEX^^y°S503, S504 ^<h« o 

±ibx^^7°s505 iz&^x. ^7 ^) v ^m^nr^t.mm-r^x\ 

S502 fr^X'ryJ' S507 ^^DjM-To £<£>igD jgLtC^oT, S^iii®±Tii, ^ 
30 Iii^-N.ch^Mt-^m:^m^f#^n^ 0 ^Mte, 
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~> a > £tf 5 £ t 3 o 

^ffl^fco i^u &mm^<D^mzz\nizmi£zn% : b<D-vtet£< . mz-tx\ sii^l 

20 -T^^t/^o ifc> FIG. 13 (D£o\Z. &misfc^mtt 215 (Dmib&m&<D§£ 216 TBfr 

sfc, fig. ii st^ fig. 12 (DWMomvm^mmiL, mmmfimi£vx%&^ 

U yXfAr^bfcfc©T^ott)S^o 
25 [fg3H«!i] 

FIG. 14 tc^^-.h^^^^To "^^y°A" 2U ^mm^r-izi^rc^A 

30 TC^E^KD^g^-efe^o 218 « "tiy^A" 217 ilWIDH&Tt^E^^ 
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B" 219, "^7^0" 220. "Xy^D" 221 iC^To otl^(i^$^-Tfe?) "%y 

/a" 217 izmutmmznrzfflftmmx&Zo &^*gjn^gB 25 -m, cneo 

*^y*«l§g^-Ta&S "XyfA" 217 i«#lfcAfcjRtBTtB#S& 30 l:g^t5.' 
5 "^^yA" 217 <hl^i;H^^^;i/©^M^T^^^-7 ? ;i/ 218 ±IC, 

lR«g*T»* "^J7^B" 219, "*y^C" 220, "*7^D" 221 ^SBBbfc^Tg 

-e<£>¥JtI£ FIG. 15 £#MLTs£9rr£o ^ S601 Ttt, $>ft^-©gB# 

<h^^iii® t <D&MM & ^jgrr z>np\& mm-? & . c © f? ^ a 4 tf 4 © iwj 
10 ftmx'&o. m^mm\zi$?&&m*-<DtiLmmm%:m%i~?z>. x^y? S602 -m, 

^;i/^^DtBTo 7>ry7 S603 M *y^B" 219 £gB#^£T3H;&7C^ 

"**;^B" 219 CD^^f-^itTlOttlto T.'rv'f S604 Tii, ±IHX 
7">y y S603 TEtOffibfc "^^^B" 219 (D^-^^MUT, ±fBXf7 7° S601 T«# 
15 bfcfr#l£jigfflT5. u©^, "Jjy7B" 219 fct, "*7^A" 
217 tmCQLW. • mmtteZ* fLT, X^y7°S605 ±fHX^<yy S604 TtfeiSt 

^r-ilWIC^fi • aS»t^«<k"53E«lbfc u i3y7B" 219 (7)H^5n^^-^ «h±IHX 
■Sry^ S602 T^OHlb^lg^r-SrBUI^bfcH^TC^x^^Sria^-r*- CET, 
Uy-JC. ^'y^DCibT^ # y :/B £|igJ3Sfc3M£fc «fc r)&2ft*-<fc;fr y 7°C, tiv 

25 ti^tbTl^^nTV^H^fJ^ -f >fU7'>$aI/- 

30 ffimistz$&immM\zm-?2><Dx, uT-e\tt<Dmft<D&zmwTz> 0 *&4mm 



-19- 

wa, ±sb^ i nmm<D5%. wimm. u \z^f^mmmmRzsmmm 23 iz&v&^atc 

*H1^JT1J, FIG. 3 K^bfc«k<3& FIG. 2 ©<>fU7T-^ 100 (D^ftW 

momm&mm no sr^-r^ >k^> 203 <DKt>x)\z. fig. i6as^fig. i6b^-i-£ 
5 ou^4>y^ 222 ^g^-r^fe©T$)^o fip-fe, ^mmm-vtz. ^>fU7f-^ 

100 2fflg|(DlMi41f#£^J#LW£o fit, ^>F^ 222teu ^U>y^ 
flsfcj;**:/* 223, 224 OjSiRdJfcDT, ^n^tKDMIf #g£^J 0 J; 3 
CUl^. FIG. 16A te^y 223 ^jliRLTcig^^LTcfc D , l/-TT^h 

^aabrcMiS'i4it#^«^$n^o fig. 16b 224 ^s^l^c^S:^ 

222 l*JT\ 223, 224 {~£o TMB'lf 0 #X.St^T3 Z\ i^T^So 

£fc> -f >t-U 7 5^-37 100 te, ^ 223 RZ$?7 224 ^^LfcJ^cD^g 
15 mfc, H^^^-^raf^j#bTV^„ mXU, ffiT "B" 102 FIG. 17 (D 

\\2(Dot>, nzm$5>-7 iu izm^znu^ftmm 113 \t. ^7*— 

g^^SHT^Ifffg 115 5tLTl^„ Z.Z\1I\ f-^7*-7yh 114 "part 
20 id" \z£r>^ ^^^^^Vl/CD^giJ I D#^, S^, £7c, 
"invisible" M^mz^r,^ &^)KDvjm, ^pJW.mmZ7 y hit fg<h bTHH 

25 iilflgB 23 7-^7*-7y h 114 £RBfcU ?7 223 224 

113 £3t^bftVi 0 ^—P?*—*?? h 114 (Dmmit, "r-Z^-Ts 21 (' 

t&^bfcH^^e^P^fe^-r^o Z\(Dtz®. tfimffl 24 f-^7t-Tyh 
114 £^B*U ttlR^**^, f-^7^-7^h 114 £#LT</^^rg*£l&^-r3o 

30 'J7y5al^-y 3 >yXTAT11 H^7C ; &^;Kc|S^L^it^cOTO'l4'lt#^MV^ 
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tD, SB^S^ 113 teiH?\fc'5&, IT^^Si^iit^ C t^tt 

H^Tn^^UJd^-rs^HjfKOKittttt^tt, ^7* 223, 224 KI^T <fc 
^^H^^^;i/^^(cM^T^t)CD/£^T^<, M^.H FIG. 18©^^ 225 Ktk 

±mmimmm(Do^>, &mffi24iz^&&m^m&&tz*>tt>b<D-v&z>o 

FIG. 19 fC> *WJTffflt§M+-H^ ; EfJV 226 &mtt&=&7L 
227—229 ££^t"o Z\Z\~T:\ H^^E^l/ 227 ^Atc^JV 226 

25 <Z)^X^ 230 IzmMterX? tffiT 231 KSHHfrtt^t**, *&f?=E-H#7t^;i/ 226 <h 
\*Mfc%V(*7tJ bT*WLW£tlT^Z>>b<DT$>Z> e H^tu^E^I/ 228 tt, tfcfft 

H^tc^-t^W 226 (D'rTs? 230 f^ilU&^X^ <A^£^tf fe^T&So fit, H 
^tu^Et^ 229 «, *fc3&+— H&tc^EtvM' 226 (D^X^ 230 S&£7W<Z>7V^ t 

8r^231 KSaHfcffi^i:;^ ^^-H^tc^E^ 226 t|^#©K7^ hTtt^nx 
30 iHHaB 23 -e^m*-£J§^-r&l^, FIG. 20 {^"Tct otztkm*- 
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IftlRaP 24 "Ctt, FIG. 21 C^tflT\ ^^-^M^H^TC^r^l/^^T 
5 3„ fUJ-fe, X^^^S701 ffiffl^^^UfcttSI^-^^nS^iSCDffi^S* 
£IStf#T£o »-tUTTX^t'7 h 117 Sr^b^©"?, rX^ 230, ft? 231 
as*^<D^#^iji£&&o 7.7- v 7 S702 Ttt, *«&©fflS#g*©— 3lC*ttfcTS«l#& 

H^tc^Ex;!/ 227-229 (D^WAf-^ 21 5&*£M*&tr. ^tt, X 

io S704 -ctt, m&im&&m?Zo frnxm^ms. nmvrznimmmtmm-c 

Xt7^ S705 Tte, ±T©SB^S3SIJcov>T^(KSISEai^TU^S^*^J 

f bt, ^T©|»^*^oViTSiiMflEllCtH^Tbfc«'&fctt, X^^^°S706 
T\ ^lg^(7)f^31^^i:0> ^gilC^tSUT, hf^a^^n-SH^TU^ 
15 JlZmttiT&o ^\ ^7?±v b 117 fC^SnsBP^^TfeS^^ 230 fC*fT£^l 
Mt^tbTH, ^^^f^^TC^^;!/ 227 228 ^^ns. "r7Z 
-fey h 117 fC^*nsgP^S^-C*«^231 (^T^Wi^^LTii, &fg;*#3l 

=&5&:7 : )vm'Rx* 229 an# e> n& 0 o^d, ^^-tc^^n^^x©^^^ 

20 CD^, ^7.^-fey h 117 (7)^^<hbT^m*f^H^ ; E^ r ;i/ 227 ^f#e>n^> 0 

Tsj-v? S707 _LfEx^y:/ S706 •eiaH/^Ml^y-hts. n 

25 *^5^JfiM©^l**UiW'rs. ti£3fe^J£Tfcfc, TV^-feyh 117 

i?*-£Ltf!:i§£\ rX^t>; h 117 {C^*tl^^^m^-'*(DH^7C ; E^;i/«hbT 
M^m^ff^tl^o £<£Mg^ H&tc^Et^ 227 tt, ^*X^7 230 KMlftflltWHP 
231 lc«iiH«:« : ? : «reU»S*tbTWbT^*K:'b}^e»T, fn&OffiMl^fXf 
-fey h 117 <hS&3/t#>fC, l^ofcH^fJ^LT^ft^nTL^^o cnt^t 
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®mm*ftOo Z.<D$gM, "rXZ 230 £^231 £$£#fcfflHm*"e»*5***-fev 
h 117 bT*g}£bfc«^ 230 iCgHH&flliiflHF 231 KSHHfcflH 81 * 

tu ^ne>coffi^ie^x^-fe^ h in ^^^.^^^227 &&mm&£VT 

cfcoT, ^ffl^te, *ft©7^"7 t AtaibT*<K«:-r>7 L UT7-1'5 t A&lftlRbfctb 
[»6^JfiM] 

io 6 mmmzmmtZo ^memmm<Dm^zf^m 

is o«^s*&rmiR»*=^^x;w*ra-©H^swrtfc^b, W 

mm%:^AK^)i&%&mM~?&^ mx.\& fig. 22 \z^-r^oiz, m 

A" 232 K^bTESSS&jEU "*tt**7hB" 233 £> «fc -5 {C"T^ £ 
£©MlifleK:*3V>T, bA" 232 ©Mj&£«££j£T5o tfiJAfcf, 

M **lf*s/ bB" 233 t^X? 234 i^i+-<tLtfi^tfc^ IMMffi 23 Ttt, 

^ne>2o*i^-©jggs^t^ift-rs. ^o, bB" 233 <Dmmm& 

25 <=>t-*x^7 234 ©jffi«*^m-r*ra^sag«ifT?!i*ji£mb, "=^tf*y bB" 233 

^SB24©f^ffltt, ±ffiXxy^S201 £B£^T, FIG. 7 C0^jli<hR#Tfe^o 
fip-fe, *HM^IT«, ±12X5^7 S201 ©4#a*Sg*ji*Jcf^t>oT, »-ttT 

fg^bfc "=t^t:*y hB" 233 t^xz 234 z&mm&wm-rzo mmm*-^ 
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0ilx.k£, "3^h**y hB" 233 <h^X^ 234 £ £^7>r > K# 235 iC^fttagTtfcUt*— 

So 

ttTfr&mnkV. mUM >fU77'ffA^iT§u<!:^Tf-5, ZL<Dtttb. <£ 
D i¥S < -f >r 'J 7 y 5 a ^- y a >^lf ^ u i^Tf 5„ 
15 [fg7Ui»J] 

^mmmimmm^mm-r^o fig. 23 *i7HiMt#§£^ 

S„ ^^T> A^3B10Rt^til^jBP30tt, ^<T> hy^fA 20A tiiltt^. 
A^JSU 10SOfffi*gR30tt, -^^)75:=i>hfn.-^>'X7 : -A^43tj-S^-#- H> v»>A, 
20 T^rX^l^f £^UTt^5. ^7-f7>hyXTA 20A te, <i>9—*y bm<D*v h 
V—ZZlflsT-V— A'S/A^A 20B l:giLTUI)o U— A^>X^A 20B 

SiJ<£>^-f T> hvX^A 40 feiiLTl^. gP"£, *HM^JT«, fuj£<£>fg 1 Mm 
WvmWlstz<kvt£i'^a-U—i/3 >£G 20 ^>^-yhW-yh7-^^b 
T^$tlfe^^-rT> h'>X^A 20A £+1— AvX^A 20B <h fC##J Lfc#lfi£<hfto T 

25 i^. for, *HM#iJ(D#^sWffltt, tffizIib/imi^«J^2p-rs©T\ £d 

*^7^«J(C^ttS5 :r -^^-X 21 T^-fe+hUODT-'-^^^^tlTVi 
So T^-feit'J^-^«, H^ffiM*^-^ #ffc*5r-^&mS14^£ltrtro # 

30 ^-?\zttVTWtmwmm&mT^£\z£^Tnznz>h(D-e$>z> 0 m^t, mn. 
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wmt, ^tr 0 wmmvmmiz. z\n\zmmisnz>b<D-vizt£\,K &tz. * 
5 mimmm\z^x\t, z\<d^-^^<-x 21 \z\z, *iS]tt^wL^^#it^[S]tt^t 
-?z>wwt&&m'? %tL&><Dj—-j)), 21A fcig^nx^^. 

=*Akmwt-$><dm& fig. 24 (c^-To mm 1 is 119 \z 

10 »s*M©Man4««*t>^rbTVis. 

HUSK 23 T^WJO-^^flt^f, M^T^-k-tf-U^^-r-SJl 

24 ^Tfft>ns^ig^ia©^jes fig. 25 k^To x^-^y 

15 S801 Ttt, ^+-^^S*^S^^fiIWT^o IftlS^r— 

RrflftlRja-jR £ & S 7 ^7 -fe+f- U "5 s — ^ 3 % #|6H4 £ W b ^WUDfrZ^—? 

^-7. 21 *^a*aitr. ^nfC^fbT, JilBX 7~v~f S80 1 Tii^r-^^Sittt 
S:Vit*!lWfUfc*^K:^ Xt7 7° S803 T\ 1&%*—&W8i?m*.t.UZ> 7 2 -fe+J- U 
20 ^— ^©±T©4#«*£?*— ^—.X 21 *^»*iitT. Z\<DX^y7 S803 T 

^fe^^V^o f l/T, Xt»;^ S804 T«, ±3H*T-y :/ S802 t> b < te±fE7^y 
7° S803 -C»*iiA»*?f#«**^, &mttm^&%7P^1)-V7 £ --?<DM®l&$:itW--?Z> a 

zrvwrttm** Mi&vrzmimmMtmm-e&Zo ssos ±iex^^ 

25 7° S804 «fc 9 #Sn5£<«g£ fc£t;:, M^Jfi(cM^#x.fc^^T. ^IgjgmSrtti^SB 
30 ©T-fX^Kt^n. £©tMR«S*©*ifc;&8stt, Mi£©fglll«iJ<h|WMil 

«*.fck FIG. 26 iZTx-rmmZZT O&ft&m-V&Z "+^A" 238 £tfci?3r-£L 
TJi^bfc*^^ S802 lCT#M«©M^^^$tl^o lfcflf*tfc 

30 t^7^tit'JT-^0-oi?*5^5/^^ 239 ©SK^S*"P»*iB 240 <h 
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B" 241 (DWmmh, \ZTm&&$Ln&o &*5, ""H^B" 241te> H# 

"+^b- 241 h<Dmymm<izz. 

K»J*^$nf, ^T©i|*«**3PJfflUTSi<Hflr*tf-Jp-rsfc», "-H?A" 238 £ "+ 
^B" 241 <h^M<h^iJ^f-r^^<h«fflilT$>orc 0 d©*§JH, **S[t3r--C&«5 
10 A" 238 tlS<Hifea5^S3ll "+^B" 241 ^7^^ 239 ^LTl^l:feM*6f , 

JP21A!:tflltl^o fit, ^^r-^LTH^^e^KD^^^it^^n 
Jjft&&ti\sfc\ f *ftm<D&&mm\sXm®tikm&ft5. £©#S^ "-h?A" 
15 238 <h "+^B" 241 <h£^£fiJI$TU "+^B" 241 Z^tS^vZUX 239 Sr^l^Jg 

mfr&mmz, ^fa&&m?z&mm&&ofr&fr&&mmzmmisX^z> a zntttb. 
&mmte. &WLm<Dmm&Mm?2>z.ttsL<, &u\zi&vitmwfctitmM3ik&mz>z:£.& 
t^& 0 ^^mT^wi&^o^^^mmmtm^'c^^^oizu^x 

25 ViTfe&V>. 

30 fc«>, #3ft6:i|#«fc»UT»S*«»*K<t9!3tU, ##tt©<a^«r«fc*fbTtt 
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Additional advantages and modifications will readily occur to those 
10 skilled in the art. Therefore, the invention in its broader aspects is not 
limited to the specific details, representative devices, and illustrated 
examples shown and described herein. Accordingly, various modifications may be 
made without departing from the spirit or scope of the general inventive concept 
as defined by the appended claims and their equivalents. 



